Granulocyte colony-stimulating factor fails to enhance leptomeningeal collateral growth in spontaneously hypertensive rats.
The promotion of collateral artery growth is an attractive approach for the treatment of chronic brain hypoperfusion due to occlusive artery disease. We previously reported that hypertension impaired the collateral artery growth of leptomeningeal anastomoses after brain hypoperfusion. Granulocyte colony-stimulating factor (G-CSF) enhances arteriogenesis in a mouse model via a mechanism involving monocyte/macrophage mobilization. However, the arteriogenic effect of G-CSF in hypertension remains unknown. In the present study, we tested whether G-CSF affected collateral artery growth in both normotensive and hypertensive model rat. Left common carotid artery (CCA) occlusion was performed to induce hypoperfusion in the brains of Wistar rats and spontaneously hypertensive rats (SHR). G-CSF was administered subcutaneously for 5 consecutive days. The superficial angioarchitecture of the leptomeningeal anastomoses and the circle of Willis after CCA occlusion and G-CSF treatment were visualized by latex perfusion. Circulating blood monocytes and CD68-positive cells, which represented the macrophages on the dorsal surface of the brain, were counted. G-CSF enhanced leptomeningeal collateral growth in Wistar rats, but not in SHR. G-CSF increased circulating blood monocytes in both Wistar rats and SHR. The number of CD68-positive cells on the dorsal surface of the brain was increased by G-CSF in Wistar rats, but not in SHR. The increase in macrophage accumulation correlated with the observed arteriogenic effects. In conclusion, G-CSF promotes collateral artery growth in the normotensive model rat, but not in the hypertensive model rat.